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Specification 

1. Title of Invention 

Production method of cosmetic sheet having same tone emboss 

2. Scope of Patent Claims 

(1) The production method of a cosmetic sheet having the same 
tone emboss is characterized in that an ultraviolet 
hardened resin is coated on the thermoplastic film made up 
of more than 1 layer. Ultraviolet rays are radiated and the 
resin is hardened and a laminated sheet is obtained- By 
providing a pattern layer for the printing ink containing a 
substance that can change the radiation efficiency of the 
ultraviolet rays or a printing ink containing a chemical 
that can change the degree of hardening of the resin on the 
thermoplastic film surface that is in contact with the 
aforementioned resin, a part is produced which has 
different hardening degree but same tone as the pattern 
layer during the hardening of the resin as the ultraviolet 
ray is radiated. It is heat expanded or heat contracts 
after the ultraviolet radiation or at the same time as the 
ultraviolet radiation. 



1 the numbers in the margin indicate pagination in foreign text 



(2) The production method of the cosmetic sheet having the same 
tone emboss of Claim 1 in the Scope of Patent Claims is 
characterized in that chemical agents are added to change 
the degree of hardening in the aforementioned ultraviolet 
hardening resin, at least one of these can be used, the 
polymerization inhibiting agent, the polymerization 
promoting agent and the photo initiating agent. 

(3) The chemical agent used in the production method of the 
cosmetic sheet having the same tone emboss of Claim 1 of 
the Scope of Patent Claims is used to change the degree of 
hardening of the aforementioned ultraviolet hardened resin, 
this is the polymerization promoting agent contained in the 
said resin or it is a suppressing agent for the photo 
initiating agent, 

(4) The aforementioned suppressing agent used in the production 
method of the cosmetic sheet having the same tone emboss of 
Claim 3 of the Scope of Patent Claims is an acrylate 
containing a metal chelating agent, an organic acid or a 
carboxyl group. 

(5) The aforementioned metal chelating agent used in the 
production method of the cosmetic sheet having the same 
tone emboss of Claim 4 of the Scope of Patent Claims is N - 
nitrozo phenyl hydroxyl amine aluminum salt. 
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(6) The aforementioned substance used for changing the 
radiation efficiency of the aforementioned ultraviolet ray 
in the production method of the cosmetic sheet having the 
same tone emboss of Claim 1 of the Scope of Patent Claims 
is an ultraviolet ray interruption substance, an 
ultraviolet ray absorbent and an ultraviolet ray reflecting 
agent . 

(7) The aforementioned thermoplastic film is made from 
polyvinyl chloride resin and the ultraviolet hardened resin 
is made from urethane acrylate oligomer in the production 
method of the cosmetic sheet having the same tone emboss as 
stated in any of the Claims from Claim 1 to Claim 6 of the 
Scope of Patent Claims. /2 

3. Detailed explanation of the invention 

The invention pertains to the production method of the cosmetic 
sheet having the same tone emboss. 

It is particularly used to improve the comfortable feeling 
in furniture with uneven shape and bulky sizes to give the same 
emboss pattern in decorating materials used for upholstering and 
surfacing such as in interior decorating for beds and sofa used 
in homes. Conventionally, when this ultraviolet hardened resin 
is used for implementing the same tone emboss in the decorating 
material, the following means are us.ed. 4 . 
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'(1) A pattern is provided on the substrate and a chemical agent 
work to change the degree of hardening in the ultraviolet 
hardened resin that is used. This ultraviolet hardened resin is 
provided to touch that surface. By radiating the ultraviolet 
rays on the surface, the part that is late in hardening becomes 
the concave pattern and the part that hardens early becomes the 
convex pattern, this method was disclosed in these Patents 
(Patent Publication No. 49 - 28262, Patent Publication No 49 - 
35405, Patent Publication No. 50 - 19288, Patent Publication No. 
48 - 8376, Patent Publication No. 52 - 6757). 

(2) The ultraviolet ray hardened resin is coated on the 
substrate and the ultraviolet ray is radiated. A pattern layer 
is used to change the radiation efficiency of the ultraviolet 
ray. The part with different degree of hardening is provided, 
the same tone as in the pattern is obtained, this same tone 
embossing method was disclosed in these Patents (Patent 
Publication No. 49 - 29950, Patent Publication No. 51 - 33457, 
Patent Publication No. 47 - 35025, Patent Publication No. 51 - 
111864, Patent Publication No. 52 - 145462) . 

(3) An ultraviolet hardened resin soaked with a chemical agent 
is used as the substrate and a pattern is provided. The 
ultraviolet hardened resin is coated from the top, the resin is 
formed with a partial pattern, this, method is disclosed in 
(Patent Publication No. 53 - 17924). 
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However, in the methods of the aforementioned (1) - (3), 
the drawback is that a cosmetic sheet with excellent uneven 
effect cannot be obtained. The coating thickness of the 
ultraviolet hardened resin is thin so the methods for providing 
unevenness to the ultraviolet hardened resin body are 
ineffective. To improve this drawback, only a small amount of 
the expensive photo hardening resin is used. Also, as a result 
of the earnest research efforts of the inventor to produce the 
cosmetic sheet having the same tone emboss of high unevenness 
effect, the unevenness can be provided to the thermoplastic film 
and used as the ultraviolet hardening resin film. The coating 
thickness of the ultraviolet hardening resin is thin and an 
excellent cosmetic sheet with good unevenness can be realized, 
thus, the invention attained success. 

That is, the gist of the invention is to offer a production 
method of a cosmetic sheet having the same tone emboss, it is 
characterized in that an ultraviolet hardened resin is coated on 
the thermoplastic film made up of more than 1 layer. Ultraviolet 
rays are radiated and the resin is hardened and a laminated 
sheet is obtained. By providing a pattern layer in the printing 
ink containing a substance that can change the radiation 
efficiency of the ultraviolet rays or a printing ink containing 
a chemical that can change the degree of* hardening of the resin 
on the thermoplastic film surface that is in contact with the 
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aforementioned resin, a part is produced which has different 
hardening degree but same tone as the pattern layer during the 
hardening of the resin as the ultraviolet ray is radiated. It is 
heat expanded or heat contracts after the ultraviolet radiation. 

The invention is explained in detail below. 

First, a thermoplastic film that is made up of at least 1 
layer is used to produce the cosmetic sheet according to the 
invention. A pattern layer is provided in the print ink 
containing a chemical agent for changing the degree of hardening 
in the ultraviolet ray hardening resin. A laminated sheet 
provided with the ultraviolet hardened resin layer is used and 
is placed on this pattern surface. 

The examples of the thermoplastic film used here is the 
polyethylene type, the polypropylene type, the polyvinyl 
chloride type, the polyvinylidene chloride type, the polyvinyl 
acetate type, the polyvinyl alcohol type, the vinyl acetate 
type, the styrol type, the metacrylic type, the fluoride type, 
the polyamide type, the acetal type, the polycarbonate type 
resin and the fibrous type plastic can be used. The one that is 
most preferred is polyvinyl chloride resin. These examples can 
be used alone or combined together. In addition, the preferred 
thickness is in the range of 0.03 - 0.5 mm. In addition, the 
self contraction process that is performed will be explained in 



detail later. The self contraction rate is above 1 % but it is 
preferred to be above 5%, /3 

In addition, some chemical agents are used to change the 
degree of hardening in the ultraviolet hardening resin but the 
ones that are commonly used are given below. 

The examples of the polymerization prohibition agent used 
as the aforementioned chemical agent is 2 - ethyl anthraquinone, 
beta - methyl anthraquinone, alpha - naphthoquinone, cetyl 
amine, lauryl amine, triethylene tetramine, N - phenyl diethanol 
amine, dicyclo hexyl amine, magnesium - N - nitrozo - P - 
trilhydroxy amine, aluminum - N - nitroso phenyl amine, N - 
methyl diphenyl amine, stearyl amine, tri - n - butyl amine, N-N 

- di - n - butyl ethanol amine, trimethyl hydroquinone, methyl 
hydroquinone, hydroxy quinone - 4 - t - butyl catechol, phenyl 
hydrazine, methoxy hydroquinone, N - methyl diethanol amine, N-N 

- dimethyl benzyl amine, 4 - t - butyl catechol, P - 
nitroacetophenon, homocatechol, 1,2,4 - trihydroxy benzene can 
be used. Also, the polymerization promoting agent used as the 
chemical agent are for example, the amine compound such as tri 
(mono, di) ethanol amine, Michler's - ketone group, ethyl - 4 - 
dimethyl amino benzoate, 2 - (dimethyl amine) ethyl benzoate. 

In addition, the photo initialization agent used as the chemical 
agents are the ionic compound, the azo compound, the organic 
peroxide, the coloring agent and the carbonyl compound. That 
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is, benzoyl alkyl ether, benzophenon, benzyl, Michler's ketone, 
methyl, orthobenzoyl benzoate, chloro thioxatone, 2,2 - diethoxy 
acetone phenon, 2 - methyl thioxatone, 2,2 - dimethoxy, 2 - 
phenyl aceto phenone, 2 - isopropyl oxyxanthane. Also, when the 
ultraviolet hardened resin contained the polymerization 
promoting agent or the photo initiating agent, it is preferred 
that the suppressing agent for these polymerization promoting 
agent and photo initiating agent are used as the aforementioned 
chemical agent. Here, the suppressing agent for the photo 
polymerization promoting agent and the photo polymerization 
initiating agent can be used as the stabilizing agent in the 
ultraviolet hardened resin, it has been mixed with a lot of the 
said photo polymerization initiating agent and the photo 
polymerization promoting agent. It is effective with the 
acrylate containing the carboxyl group, an organic acid and the 
metal chelating agent to realize the above effects. The content 
of the acrylate containing the carboxyl group must be 5 - 50 wt. 
pts. to 100 wt . pts of the ultraviolet ray hardened resin. The 
effect is small when mixed in a small amount in the print ink. 
0.01 - 10 wt. pts of the organic acid such as the carboxylic 
acid must be added to 100 wt . pts. of the ultraviolet ray 
hardening resin. If it is not in this ratio, it is extremely 
difficult to used the print ink and the *ef feet of the invention 
cannot be realized. The most effective suppressing agent is the 
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use of the metal chelating agent. It is used in the content of 
0.001 - 5 wt. pts. to 100 wt. pts. of the ultraviolet ray 
hardened resin but preferably at the range of 0.005 - 1 wt . pts. 
for it to be effective. It is mixed in a proportion of 0.1 - 10 
% of the total ink in the print ink but preferably at 1 - 5 % . 
The hardening of the ultraviolet ray hardened resin can be 
controlled remarkably well when it contained the photo 
polymerization initiating agent and the photo polymerization 
promoting agent. 

The examples of the metal chelating agent are such as 
citric acid, succinic acid, malonic acid, citraconic acid, 
tartaric acid, butyric acid, iso-succinic acid, pyruvic acid, 
glycolic acid, the aliphatic group of carboxylic acid such as 
thioglycolic acid, diglycol acid, salithyl acid, Mandelic acid, 
benzoic acid, salithyl aldehyde, the aromatic group of 
carboxylic acid such as chromotropic acid, g - oxy quinoline, 
acetyl acetone, dimethyl glyoxium, 1,10 - phenantroline and its 
derivatives, benzoyl acetone, 2, 2' - pyperidyl, dimethyl 
dithiocarbamic acid. 1 or 3 or more types of the above can be 
combined together. In addition, N - nitroso phenyl hydroxy 
amine aluminum phenyl hydroxyl amine aluminum salt can be used. 
It is stable to be used as the printing ink. 

Also, instead of using the chemical agent to change the 
degree of hardening in the ultraviolet ray hardening resin, the 
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pattern is formed with an ink containing the substance that can 
change the radiation efficiency of the ultraviolet radiation. An 
example of this substance is the carbon black used as the 
ultraviolet ray interruption substance. This substance has the 
power to reduce the comparatively bright color such as in the 
protein. The examples of the ultraviolet ray absorbent is 
benzophenon group, the benzothiazole group that can absorb the 
wavelength in the ultraviolet ray range. Also, an example of 
the ultraviolet ray reflective agent is metal or alloy or 
fluorescent light enhancing agent such as aluminum, zinc, 
stainless steel, etc. The above chemical agent is combined with 
the ultraviolet hardening resin, an excellent effect can be 
obtained. /4_ 

An example of the means to provide the pattern to the 
thermoplastic film in the printing ink containing the substance 
or the chemical agent is by silk screen printing, offset 
printing, gravure printing and flexo printing. 

Also, an example of the ultraviolet ray hardening resin 
used in the invention is acid remainder group, the Cinnamiriden 
remainder group, alpha, beta - unsaturated ketone remainder 
group, the cumarine remainder group, anthracene remainder group, 
the benzophenon remainder group, the stillbene remainder group 
that are the photosensitive group. The tross linking and the 
insoluble reactions are generated by the photo dimerization 
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reaction of these groups, the photo dimerization type resin 
group is formed. The change in the solubility such as the 
photodecomposition of the benzoyl remainder group, the 
dithiocarbament remainder group, the acide remainder group, the 
quinone diacide remainder group. Also, the photodecomposed type 
resin that is made insoluble with the cross linking constitution 
in a coupling reaction and the reaction introducing into a 
double bond or the hydrogen extraction reaction. The 
polymerization with the use of the addition polymerization 
reaction of active hydrogen in the vinyl group, the photo 
initiation polymerization of the epoxy group, the polymerization 
of the photo radicals in the vinyl group, the allyl group and 
the acrylonitrile groups, (refer to Fine Chemical Journal, Vol 7 
(No. 23) 1978, 12, Published by 1 CMC Co.) 

Among these ultraviolet ray hardening resin groups, when 
the polyvinyl chloride thermoplastic film is used, the bonding 
is good. The photo polymerized type resin type used as one 
component in the urethane acrylate oligomer is preferred. The 
preferred chemical agent used to change the degree of the 
hardening of this resin is the chelating agent and the organic 
acid is also effective. In particular, an example that is 
preferred is the N - nitrozo phenyl hydroxyl amine aluminum salt 
of the chelating agent. Furthermore, . th£ coating amount of the 
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ultraviolet ray hardened resin in the invention is preferred in 
the range of 3 - 2 . 5 g/m2. 

Here, the unevenness is formed according to the invention, 
the hardening of the ultraviolet ray hardened resin can be 
controlled to the same tone as the pattern, it is heat expanded 
or heat contracted according to the following actions. 

(1) According to figure 1(A), a certain print model 2 is 
provided on the thermoplastic film 1. A part 2A of this 
said model is radiated and the degree of hardening of the 
ultraviolet ray hardening resin 3 is changed by a printing 
ink containing the substance to change the radiation 
efficiency of the ultraviolet ray or the print ink contains 
a chemical for changing the degree of hardening of the 
resin. In addition,, the ultraviolet ray is radiated on the 
lamination containing the coating of ultraviolet ray 
hardened resin 3. This is heat expanded as shown in figure 
1(B). The hardening of the ultraviolet ray hardened resin 
layer 3 is controlled or the hardening of the resin is 
delayed so that thermoplastic resin film becomes the 
concave part from the other part. Furthermore, the 
hardening of the part corresponding to the part 2A as shown 
in figure 1(B) is controlled or is delayed. 

(2) As shown in figure 2(A), the print' model 2 is provided on 
the thermoplastic film 1A that is self shrinking after 
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radiation. A part 1A of this said model is radiated and 
the degree of hardening of the ultraviolet ray hardening 
resin 3 is changed by a printing ink containing the 
substance to change the radiation efficiency of the 
ultraviolet ray or the print ink contains a chemical for 
changing the degree of hardening of the resin. In addition, 
the ultraviolet ray is radiated on the lamination 
containing the coating of ultraviolet ray hardened resin 3. 
This is heat expanded as shown in figure 2 (B) . The 
hardening of the ultraviolet ray hardened resin layer 3 is 
controlled or the hardening of the resin is delayed so that 
thermoplastic resin film becomes the concave part different 
from the other part. Furthermore, the hardening of the 
part corresponding 

to the part 2A as shown in figure 2(B) is controlled or is 
delayed. /5 
Furthermore, during the heat expansion, both directions, 
the width and length of the film expands so the concave part can 
be formed effectively. When the pattern is the model shown, 
sufficient concave parts can be obtained, more than 1 % expand 
in the perpendicular but the expansion is more preferable at 
more than 5 %. Also, when the convex part is formed by the self 
heat shrinking, good .convex part can _ be 'obtained . The expansion 
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in the perpendicular direction is more than 1 % but it is 
preferred that the expansion to be above 5%. 

In addition, the cosmetic sheet that is obtained is 
compared with the ultraviolet ray hardened resin obtained 
according to the conventional method where only the ultraviolet 
ray hardened resin layer has the concave or the convex part, it 
was found to be more effective that the thermoplastic film and 
the ultraviolet ray hardened resin consists of the concave and 
convex parts. In addition to the excellent concave and convex 
effect, an expensive ultraviolet ray hardening resin does not 
have to be used in a large amount to realize the unevenness, the 
same effect can be obtained as the conventional method. 

The material that is coated on the ultraviolet ray hardened 
resin is the thermoplastic film so this material can be used to 
upholster furniture and can be produced in a large scale 
production easily and inexpensively. 

Some implementation examples are given below to further 
explain the invention. 
[Implementation example 1] 

In figure 1(A), a printing pattern 2 is provided on the 
side surface of the colored polyvinyl chloride sheet 1 of 
thickness 0.15 mm. In particular, N - nitroso phenyl hydroxy 
amine aluminum salt work to control the hardening of the 
ultraviolet ray hardening resin. Introduction tube model 2A is 
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printed with the FEX ink (trade name) made by Star Ink, the ink 
contained 5% of the above salt. The ultraviolet ray hardened 
resin 3 of the composition shown below is coated at an amount of 
10 g/m2, a laminate is produced. Next, the ultraviolet ray is 
radiated, the hardening of the ultraviolet ray hardened resin is 
controlled according to the introduction tube model part 2A. In 
addition, it is stretched to 5% in the direction directly 
intersecting this tube model in the 150 degree C state. Then, 
after cooling, a cosmetic sheet can be obtained with high 
concave effect as shown in figure 1(B). 
[The ultraviolet ray hardened resin] 



Urethane acrylate oligomer 35 wt . pts. 

Polyester acrylate oligomer 15 " 

Trimethylol propane triacrylate 15 " 

Hydroxy ethyl acrylate 15 " 

2 - ethyl hexyl acrylate 10 " 

benzophenon 3 

Benzoin ether 3 

Diethoxy acetophenone 3 " 

Methyl hydroxy quinone 1 " 
[ Implementation example 2 ] 



In figure 2 (A) , the shape 2 is printed on the polyvinyl 
sheet 1A of thickness 0.15 mm after it has shrunk into 5 % - 10 
% in the clockwise direction and heated to 100 degree C. In 
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particular, the shape 2A is printed with ink mixed in with 5% of 
the 2,2' - dihydroxy - 4', 4' - dimethoxy benzophenon, this ink 
is made by Showa (Co.) Ink, this ink is called Industrial 
chemical ink (trade name) . In addition, the ultraviolet ray 
hardened resin (XD - 15 made by Dainihon Chemical (Co.) 3 is 
coated to a uniform thickness of 7 g/m2 . Then, the ultraviolet 
ray is radiated. The hardening of the ultraviolet ray hardening 
resin part is controlled according to the model part 2A. That 
is, as shown in figure 2(B), it is heated to 100 degree C. A 
cosmetic sheet is obtained with that part becoming convex. In 
addition, since ultraviolet ray is radiated on, that convex part 
is completely hardened. 
Brief explanation of the diagram 

Figure 1 (A) and (B) and figure 2 (A) and (B) are the cross 
sections for explaining the production method of this invention. 

1 - thermoplastic film 

1A - Self contraction thermoplastic film 

2 - ink model 

2A - the printing ink containing the chemical agent for changing 
the degree of hardening in the ultraviolet ray hardening resin 
or the pattern layer according to the printing ink that 
contained the substance to change the radiation efficiency of 
the ultraviolet ray 

3 - ultraviolet ray hardening resin 
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3A - hardened ultraviolet ray hardened resin 




